This paper investigates the effect that sources of income and investment opportllnitico have on the savings behavior of farm households in rural India. The panel nature of the data (agricultural years 1968-69, 1969-70 and 1970-71) allows for the identification of the permanent and transitory componer;'. of a household's income. It is shown that income variability (rather than investment opportunities) can account for observed differences in the propensity to save out of different sources (agricultural/noni-agricultural). A direct test of the effect of investment opportunities --savings is offered ir. the second part of the paper. It is observed that capital market conditions have an important effect on this relationship; poor houiselholds save more, and rich households save less, in response to an increase in investment opportuntiities.
Introduction
The traditional view that low incomes in rural areas of developing countries preclude the generation of savings has been challenlged by the contention that low rates of return to inmestment, resuilt in low savings. This 'new' view' implicitly assumes that aggregate liotiseiol(d sa\ ings r espolid positively to increases in rates of return to investments (savings). The assumption is important because of its inmplication for development strategies; in particular, it suggests that the setting up of financial intermediaries, and a 'realistic' interest rate policy, will not only lead to an imprrovement in the capital market, but also to an increase in rural savings, capital formlation and growth.
The absence of detailed data on financial intermiediaries impairs the testinlg of any relationship between interest rates and rural savings. However, faJrn households (a major proportion of 'saver' hotiseliolds) receive a return on their savi-ags through on-farm investments. Evidence on household responses to differences in these rates of return (investment opportunities) can be used, therefore, to generalize to a statement on the yield sensitivity of savings, e.g. if savings are inelastic with respect to rates of return on investments, then interest rate policy will niot have a substantial effect on household savings.
Differences in investment opportunities, however, are difficult to measure; consequently, a direct test of their effect on household savings has (apparently) never been conducted. A popular form of an indirect test is to divide income into its sources-profits and wages for aggregate data, and agricultural/non-agricultural income for rural household data. 2 Observed differences in the propensities to save fromn the respective sources are then ascribed (partly) to differences in investment opportunities.
Section 2 offers a critical assessment of these studies. It is argued that the emphasis on investment opportunities as an explanator of savings may be misplaced. An alternative explanation, [Friedman (1957) ] -namely, that proponsities to save reflect the variability of inr,ome streams-is offered and empirically tested. The basis for these tests is the data collected by the National Council of Applied Economic Research (NCAER) on 1980 farm (cultivator) households in rural India for three years -1968-69 to 1970 71. This data has detailed information on the production, consumption, savings, and Source. of income for these households. 3 Section 3 is concerned with a direct test of the hypothesis relating imcstnient opportunities and farm household savings. The theoretical basis of the lihpothesis is examined, and it is shown that assumptions about the nature of the capital market crucially affect the conclusions regarding farm household savings: in particular, a perfect market for funds will imply a decline in household savings with an increase in investment opportunities. The attributes of a proper measure for investment opportunities are discussed, and the longitudinal nature of the data exploited to constluct such an index. The section concludes with an empirical test which conforms favorably with theoretical predictions. Section 4 summarizes the conclusions of this paper.
Sources of income and savings
The propensity to save out of different sources of income has received c01nsiderable attention in both the growth theory and economic development liteCLLratCr Identification of the source of income (prorits, wages, agricultural iiicome-ic, non-agricuiltUral income, etc.) is not relevant per st for a study of savNings belhavior. A rupee is a ruipee and presumably the lhouseldll does not determine its behavior on the basis of the source of income. Rather, its importance is derived rrom the assumption that such a classification allows one to stratify households according to differences in the economic environment. Thus, sources of income become a proxy for economic unobservables, and conclusions about the effect of the latter can be drawn from observations on the former.
As mentioned previously, one particular economic unobservable for which sources of income can act as a proxy is investment opportuinities. A traditional method of analysis is to divide income on the basis of occupation into two sources-profits (entrepreneurs) and wages (workers). The higher observed propensity to save out of profits is then interpreted as supporting the notion that savings are interest elastic-this under the assumnption that capitalists systematically face higher rates of return on their investments, and therefore save more. 4 However, alternative explanations are possible. Profits and mnurginal saving rates may be positively correlated with levels of permanent income-5 hence, the higher observed propensity to save out of profits. Further, differences in the variability of the (profits and wages) income streams may cause differences in the observed propensities. If it is assumed that entrepreneurial income is inherently more variable than salary incorie, then at any given level of income, transitory income will formi a larger part of total income for the self-employed. Thus, any cross-section data will show a higher saving rate for the entrepreneur. 6 The above explanations for the higher propensity to save on the part of the capitalists are not mutually exclusive. Thus, there is no way to choose between the different explanations -is it the higher level of permanent irncome, oi' the greater variability, or profitable outlets for saing o r just tastes that cause entrepreneurs to save at a higher rate?
The longitudinal nature of the NCAER data allows one to be more precise about the different causes of savings. In particular, a relatively rigorous test of Friedman's contention, that it is the variability in income which accounts 4 The assumption that capitalists face higher rates of return on their investments is plausible. Real rates of interest on financial savings are low, if not negative, in most developing CoUntries. See McKinnon (1973) for an elaboration on this point.
'Both the permanent income hypothesis (PIH) of Friedman (1957) , and the life cycle hypothesis (LCHI) of Ando Nlodigliani-Brumberg assert that saving rates are in1dept-11Cnint of the level of permanent lifetime income, This 'independcnce proposition' has proved to be controversial and a summary of the conflicting evidence is provided by Mayer (1972) . It shouild be noted that not a single study for a developing country supports the indepenidnce prtplosiiiion. See Bhalla (1976a Bhalla ( , 1976b and Musgrove (1974) for a refutation of the proposition for India and Colombia. respectively. In these studies, saving rates are shown to increase with the level of permanent income.
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This requires the aissumplion that the marginal propensity to save (All'S ) out of transitory income is greater than the MPS out of permanent income -an assumption supported by most analyses of savings behavior. 
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for higher observed propensities, is conducted in the latter half of this section. But first a 'traditional' analysis of savings and sources of income is presented.
Re.SL'arhT ivithjrrni data
The easy distinction between a capitalist and a worker is lost when one attemipts to study the sources of income hypothesis for farmers, The income from a farm is a return to both labor and capital, and cannot be easily separated into its components. Farm incomes can, however, be divided into their on-farm and off-farm compone-nts, and thus a division of income into separate sources can be achieved. This differentiation is comparable to the traditional capitalist,worker dichotomy since a major component of off-farm income is labor income. Thus, it can be asserted that a household which derives all of its income from a farm systematically differs from one which derives only 50 perrent of its income in a like manner. The former is likely to have greater cointrol over physical assets, a higher ratio of proflt/income and (pe rhapzi) greater investment opportunities.
This sources of income hypothesis has been tested by Kelly-Williamson (1968) for Indonesia and by Ong et al. (1976) for Taiwan. 7 The empirical methodology of these studies consists essentially of first grouping households by their share of agricultural income in total income, and then estimating the following equation for each group: 8
where S, Ya, and YO represent savings, agricultural income and nonagricultural income, per capita, respectively. (For a complete derinition of these variables, see appendix L.) In both studies, the average and marginal saving rates are found to ilncrease with the share of agricultural income. This result is then interpreted by the authors as supporting the theory that entrepreneurs, or farms with gi-eater control over assets, save more; alternatively, the higher savings rate is presuimed to reflect the higher investment opportunities of the full time farmer.
(jiven the capitalist/worker (or profits/wages) dichotomy, this result is not SUIrpiking, a priori. However, there are two problems associated with the letod(lology of these studies. Firstly, estimating an equationl like (1) forces
Other studies of this kind include the following for Japan: Mizoguchi (1970) , Noda (1970), andi Shinohara (1970 the propensities to save to be the same within each group; thus, it is impossible to test whether propensities to save differ by source of income. Secondly, an increasing ratio of agricultural income/total income may be positively correlated with increasing total income. (The simple correlation between the two is 0.24 in the NCAER data.) If savings rates are associatc(d with the level of income, then what one observes by running regressionls of ratio groups is simply the effect of higher incomes rather than the effect of 'control over assets', 'entrepreneurial income' or 'investment opportunities'.
A 'proper' test of differences in propensities to save income is to estimate an equation like The NCAER data for the 1970-71 agricultural year was used to estinulte eqs. (1) and (2) for 1980 farm households. In order to duplicate earlier research efforts, the sample was divided into six groups hlouscholds group)eLdi by the share of agricultural income in total income, Sa( <50 lpercent, 50 75 percent and >75 percent), and land owning categories (<5 acres, 5 15 acres, and >15 acres).
9
The results for eqs. (1) and (2) (and associated data) are presCntCeL in table 1. As also observed by Kelly-Williamson and Ong et al., the orer1l{ propensity to save income does increase with the share of agricultural income and land ownership. However, as the table makes clear, the size of income also increases and therefore attribution of differences in the mnarginal propensity to save (MPS) to sources of income is qucstionable.
;e-garding eq. (2), it is seen that except for one group (Sag, 5(Y75`"i), the MPS out of non-agricultural income, b 0 , is always higher than the .\IPS out of agricultural income, ba The two coefficients are significalnti) different for the following groups-all households, Sag> 7 5 %, and land categories <5 acres and 5-15 acres. For the exception group, Sagg=50-75',0, b17 is less than ba, but the difference is not significant at the 10 percent level of confidence.
These results are contrary to expectations. If it is assumed that Y1 roLuglylN corresponds to profits and Y, to wages, then one should have obscrved that ba was greater than b,. Analogously, the size of Yq, could be a proxy for investment opportunities-again, prior belief would indicate that hb,>bhe,.
Though contrary to other hypotheses, the result that b 0 > ba is entirely consistent with the interpretation that sources of income merely reflect the 9 The classifications were chosen to create homogeneous groups it is impliciltlv assumed that the size of farm owned and/or the share of agricultural income are indicative of asset holdings, ratio of profits to wages, investment opportunities, etc. c0flpositioli of inicomne i.e. their permianent tranisitory n1atuLre. NonaoricultUral inicomiie is mainily composed of wages and salaries from outside em11ployment. Small farmers sLupplemenClt their annual income with olutside work since their own farms are not large eniough to keep them fully ciiiploved. (OLItside icomille formed otnly 7 percent of total income for households owning more than fifteeni acres.) Out'idc inicome, lo'exr, is likely to be more untcertaini than on-farm income, since it is dlepeid(iclnt on the probability of obtaining a job. Apart from its repular componlent, outside work is also resorted to ujnder 'specia t ' (and transitory) conditions of the family. Tlhus, 1,, is likelx to lhave a greater transitory comiponienit than Y-, and if the MPS out of tranSitory illcoimie is higher, then the observed propensitics to sa e (b,, and h),, in eq. (2)) can he explal.in1ed by reference to trarnsitory colmlponlelnts.
Though plausible, the above initerpretation remains conjectural. The permanent and transitorv componenits of sources of inicomiie are n ot usuallN identifiable with one-period data. However, the longitudinal aspect of the NCAER data can be used to estimiate the perianent and tranisitory coMpOneits (to be e\acl. the xa riances of eacch component) of each son rce Of incomne. Thus, the '% ar iabifity of income' hivpuithesis of sah ings can be empirically tested. 'Tle 1m11tlC0LIOLrg l and empirical estillmates follNow. 
co(s y.;
Let h'(,") represent the comllllloli propenisity to save out of pernianent (trallsilory) ilcolmc.'" Gkei' e these assumption1s, the 'true' model of sa%iings behavior is:
"'It is assurmed thatl th ic propCn..i to saNe permanent income is unaffected by the source of the income. Thik &,timpm't ion implies no more thani the simple assertion thiat a (pcrmancnt) rutpee is a rupee, ieg.mmdle-oli h1e source. A test of thi, assertion is beyond the scope of thits puper.
Holbrook and Suiaohrd t1971) found roughls constanit permanenlt propensities to save out of different sources of income witlh Ut.S. data.
An eqttation, estimated as in (1),
is nins-specified and h, and ho are biased estimnates of the propensitics to save, h' and h". llowe%er, a relationship does exist between the observed propensities bh, bh and the unmieasuired propensities, h' and h" i.e.
bo -h,= ( -b') (A+ B +Ct),
where
Since it can safely be assumed that h">bh' (see note 6), the observed results bha,> can only occLur if (A+B+( )>O. ff the extrme niassumlllption is made that the covariances hetwcen the perinianent anid transitory comnponenits ha because Ya, has a greater transitory componeint than Y,. On the other hand, if B and C are both negative, then one hazs the 'strong' resuilt that b>a h CLbecaLIusC of differences in the transitory nature of inlcomies. Ihle likClih0od Of SuIChI a result is examine( first by looking at thc expeccted sign of terms B and C, and later their mnagnitLudC.
".See Bl1aIlk ( 1976a i I;r algebraic dLt:ajk.
On an a priori basis, one would expect the term cov (Y", YO) to be negative for a given point in time. This is because a household is expected to mnaintain a given level of total incomic-unexpecled changes in one source are partially made up by opposite changes in other soLurces of income. [However, one factor that might cause the correlation to be po.wiiirc shotuld be mentionc(d namely, the weather. One componenit of non-agricUltural income is the wal'cS Cear1nCeL on algricuiltural land of non-family hiouseiholdls and it is expected that incomes from this source will move in the same direction as agriCUltural incomes.12 The net result is therefore ambiguLous, thOLuIgl it is likely that the correlationi will be negatlke.
Amnongst groups classified by land holdings, one would expect the correlation between the permaanent componen-ts (Y', Y,) to be positive. This is because itjs expected that factors like education and access to nmarket affect both inCo0i1e simultanCoLSly. If these factors are associated positively with other deter minianilts of on-farm income (land, other assets), thell a 'high (eLuCatioL1' household is likely to have a higher on-farm income as well as higher off-farm incomie in the form of salaries, n(on-farm busIillcSs etc. Howvever, if the cla,',ification of hoiuseholds is s,Ufficiently broad, this correlation can be negative. For ins,tance, a large land owning houIehelold is likely to keep its famil imembhers emnployed otn the farm, whilst a smlall frmll-I 11heLIel1(ld is likell to npplcnleent its labor in1com)ne with work off the farm. The probability of a negati ' e correlation amion tst the pernac n t coinlp(onecnlts is reLduIcel (but not elilmlil.ItCd tby the fact that houchohllis 11e beenl clas:sified itito r latli ' el1 0mogLeCnl eoiiL grotips.
'rlTe ternms l'ar Y, -var Y,) and (var Y,-var Y,) need to be e\alined before the sin. of B and C' are dcectrinied. If the (reasonable) asssulmlptionl is made that each souLrCe of income. has appiloxinia;telv thle sallme coefliciei of x ariation,l i.e. var }Y (, ) 
Eqs. (3) and (8), and the covariances of income in the first and third year of the survey are enough to isolate the variances of permanaent and transitory components of income:
Analogously',
Eqs. (9a) and (9b) allow one to cstinuite the variances of the permiianeilt components. Estimlates of the transitory variances are obtained fromll the relationship, These results confirm, in a rather striking manner, the Friedman hypothesis that differenlces in the propensities to save, bh and ba, are observed because of differences in the variability of income streams. This result is not inconsistent with the observed positive relationship between the share of incoic d(lerived from agriculture (and land ownership) and savings. However. the latter result canniiot be initerpreted to be in ssupport of the hiypotlhesis that entreprelleulr-ial incomiie (and/or in vestment opportunlities) aire positively related to savings for two reasons: (a) mean income levels calSo increase with the saving rates of the groups, and thlerfore iniglht be a major cause of tlle obseirved resltII, and (b) vwithiin group regressions resulted in propensities to save being highler out of non-agriCLultUral inicome.
Investment opportunities and savings: A theoretical discussion
The previous section discusscd the use of an indlirect miethiod for deriving 270 the respoonse of investment opportunities to saving. The importance of this subject was emphasized by Schultz (1964) , who, in his classic study on traditional agriculture, stated that 'alhllough there has been a long standing concern about the effects of the level of per fanmily inconme upon percentage of incoime that is saved, there has been no comiiparable concern about the effect of difference in relative prices of new income streams upon savings and investment ' (1964, p. 74) . It is the purpose of this section to test directly the effect of investment opportullities on savings.
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The term 'investment opportLuliLy' was first formalized by Irving Fisher. He defined it as follows: 'The conicept of investment opportunities rests on that of ani "option". An option is any possible income stream open to an inldividual by .itiliz.inig his resources, capital, labor, land, money, to produce or secure said income stream. An investnment opportuniity is the opportunity to shift irom one such option, or optional income streanm, to aniotlher ' (1934, p. 151) . For farm households sLuch as thlose analyzed in this paper, an investinent opportLunity can be defined to be a perceived shift in their produictiori possibilities.
The greeni revoltitioni years of the late sixties provide a rare and ideal representationi of shifts in procluction possibilities. The introduction of high yielding varieties (HYV) afforded farmers the chance to increase significantly their rates of return from investment; this investmiienit opportunity meant increased profits from both old capital (irrigation) and from new investments. But did this improvement in the return to existing and additional capital result in more short-run savings on the part of farm households?
The effect of investment opportunities on saving: is analogous to the effect of interest rate on savings, e.g. Wright (1967) , Weber (1970) . These studies, however, were done in the context of time series data wvith all households assumed to face the same rate of interest. In this paper, cross section variation in the investment opportunities faced by otherwise identical households plays the role of interest rate variation in time-series studies. The variation in investment opportunities is best illustrated by fig. t 2b. In both figures, the conmparison is between similar farmers (eulL;2l first period inicomiie) facing differenit productive (investment) opporttllities. C( and C 2 Irepresenit present and future consumption, P' and P", the ecluLilihrilli points, and AB the (exogenous) rate of exclh:min.
hetween the twto period-,.
In the case of a perfect capital marel,t. tne Shift in thlc opportJ0 nlitV locus (T 0 T 0 to TnTn) implies an increase in wealtlh (AB to A'B') with the relative price of consumption in eachl period (i.e. the intcre.ret rate) held colnstant.
TuLIs, there is no substitution erfect (change in relative prices) inwollved with a chalnge in the locus. If it is now ahsumed that Consupnltion in each period is a superior good, then the point of tlangency for farnmer F 15 ,P", has to be in the triangle, P'QR, represenitinig increases in co1nsUmption in botlh time periods (wealth effect). Tlhuls, rirst period comstimiption is higher, and saIvings lOWer.
for lhouseholdlo with greater investment opportunities: i.e. rich new techlnolony farmiters sas se less than rich old technology farmers if credit is freely a'. alilable.
In the self-finance worldl of Robillson01 Cruoe,C thle efectC of a slift in the tchnolot10gy locus0 on first perid)(l in\cstnment (savings) is a priori ambiguous. As shown in fig. 2b , consulmption in the First period can cithecr inlcreae or "TlheT heor'. of inter-temporal choice topmlimil investnient decision) was dexeloped by Fishier and elaborated by Iiirshilcifer Ioi5x, 1970) . The reader is refer-ed to lliiihleifer for a detailed anialysis of investment choice in the context of a ti%0-PLerl model. decrease. The reason for the ambiguity is the simultaneous presence of both wealth and substitution effect associated with the change in technology. The point of tangency for farmer F, will be the left of P' (more first period savings) if the substitution effect iominiates the wealth effect. ' The arnbiguity in the savings behavior can be removed if one makes the (realistic) assumption that 'lumpy' investments are niecded for a successful adoption of the new technology. In this instance, T.Tn might not be the appropriate representation of the technology faced by the Punjabi farmer. Even though Fn has increased the flow of income by adoption of the new technology on available irrigated land, further 'lumpy' investments in irrigation and land improvement may be necessary to successfully adopt the new technology. In a Robinisoni CrlLsoc economy, the resources for this additional investrnent can only come from increased savings. Thus, in rig. 2b, if savings greater than Y 1 -P' are needed for transfer to TnT, then those households planning to use the new technology have to save greater than Y 1 -P' in the 'transformation' years. Hence, poor new technology farmers are likely to save more than poor old teclhnology farmers. Thus, if discrete investments in the new technology are possible, the effect of investmllent opportunities on savings is arnbigLuOLs: if sllulfiCiClt 'ILll1JliniesN' is allow\ed for. the effect is positive.' 8 In summary, the theoretical results indicate that the effects of investment opportunities on savings depend on as;Uniptions about the capital market. In a perfect capital market case, the effect is an uiianabigLIuos decline in savings."
9 In a self-finance economy, the effect is ambiguous, unless lumpy investments are assumed. In the next section, an index reflecting the different investment opportunities is constructed, and the propositions outlined above are empirically tested.
Investment opportunity: Cmn.strict ion of itidex antil empirical rIes'ults
The hiouseholds covered by the NCAER survey presumably face different marginal rates of return on any new investment. This likelihood is enhanced by the fact that the period covered by the survey-1968-69 to 1970-71 -encompases th-years when the new technolog,y was being adopted by farms in India. However, the construction of an index whlich will reflect " 7 The wealth effect of an increase in investment opportunities is depenident on the size of savings. For poor people, this, and consequently the wealth effect, is Ei(cl) to be small. This is another argument for expecting the n?et effect of a change in productive opportunities to he positive for poorer farmers.
" MNlcKinnon (1973, p. 13 ) also uses the lumpiness in investment LIrniption to argue that a lack of access to external funds implies that 'the conistraint of Nelf-fin:nce sharply biases investment strategy toward mnarginal variations within the traditional technology'. "In the case of an imperfect capital market, the effect is anibigmmow,h a priori, and dependent on asstimptions about the relative costs of borrowing and returns from investment.
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differences in the perceived rate of return on in'mestnments is not an casy task.
Any attempt to constrUct such a meaClSlur'e iS fraught with d1ifficultieCs: ne%cirtheless, the index should incorporate the following factors:
(?I lhotuselolds: Thie reasoni for inicludinlig this in formiation is ohviotus. The niew teclhnology, if adopted piroper-l\, cani signuificantly increase thle reCtLrnis from cultivation.
(Ib) Extent and type of irr'igaitionz:
The new techlnology is hcavily depeiidleiit for its slccess on the availability and controlled supply of water. A tube well investment may tlherefu oie be expected to yield diffcrcnt returns thlan a canal irrig:ition s% stein.
(c) Regionatil loction.: Lanid dLiffereilces are likely to aiffect the profitability of certain in estmients: fuirtlher, the percept ions of a farmer in a suLccessrl] area of the green revolutioni (e.g. Punjab) probably dliffers systematically fiotm those of ian identical farmer in an u1nsUccessful region (e.g. Bihar).
(d) Cropping pattern:
The cUlLtiVation of wlheat has pro%ed to be imiore profit.hle than the cltivat6ion of rice. Idenitical on-farm iVestillmen t. wlhell used in the pr-od tintitn of different cr-ops, are likely to yield differenit returns.
(eL) Fertili;eer and cr1edtlit: SiLCCesfL1l aidoption of the niew techlinolo\g is dependent on the zi%.tilahilitv anid proper application of fertili/Clrs, PCStijL;OS etc. Workin-capital ]reltiircnlents incrcazse significantly witlh the new tectnology: thils, acclv, to working capital, and its cost, affects the perceived profitability ofr the niew tec nolio,y.
The abo\ e list of relevant factors affecting an i\ estmient oppoirtulity index is nceessalily inconinplete : it, iie crhlielel,s, pohints, olut the diffictulties in ol 'CLl in thle c'onIStructiOn or suchi an index. A proper definition of an index ihtl\\ithstanldiii, the pLurpose of this section remainis the testing of an in' esin1lent opportu nity effect oni sa\inus. The previOlIs discussion has made clear that the adoption statLus of a household should be included in any a.s sessiment of the rates of retturn perceived by a h1ouselhold. Tlhus, it might seen-i appropriiale to classirf households according to whether they have, or havxec not, adopted the technlology. This index', howe r Clr has sever al drawbacks. It a1ttributCs eqU'al op1portunitiCs to an adopter regardless of the crop)
oro\n. or its regional location. Most iinportan-11t ly, it a IttribU tes no iii est lmlet opporulnity to a farmer who might ery well be on the verge of adoption. Anl alternative in(Lex of dIifferingg pelrceptions of in\et111mLet oppol'1rt nit ies is thle adOlotion l'ate of the niew techinolog) in the district in wx'liicli a holelh:old residel&. Soil quality, p:nttern of crops priod ced (whieat, rice, etc.) priesence of cxtension programis, credit a\ ailahilitv (povernmient. co-oper;atiies etc.) are all variables whlich vary more ainongu'd districts than amongst hotuseholds within a district. Dilferences in profitlabilit) of investmient hetween. regions should be reflected in differences in district adoption rates. Moreover, use of this index assigns the same investment opportunity (IO) to all hoLuselholds within a district, regardless of whether any individLual 11osehold1 had actually adopted the technology. Comiiparing non-adopters. it is likely that a farm hoLIseChold in a Punjab district perceives a greater investment yield on its opportunlilties than a household in a Bihar distr-ict, and differences in district adoption rates should reflect this perception.
Though not perfect, the district adoption rate comes closest to a desired index of investment opportunities. The NCAER survey contains data for 2952 cultivator households in 1970 71. These households were agnlrCu,atcd into 100 districts, and a weighted percenltLige of adopter households was estimated for each district. 2 " This percentage was then assigned as all I0 index to each household within the district. Since the analysis of savings is for the third year of the survey, perceived opportuniities of a houisehold are likely to be based on past rates of adoption. Consequently, district adoptioni rates for the second year of the survey were chosen for analysis.
The hypothesis to be tested iswhether, ceteris paribus, investment opportunities have a positive effect on savings. An imiportant determinant of savings 1969--70) . This equation (with the rate of interest on savings, r, replacing IO) is similar to those estimated for the U.S. [see C. Wright (1967) , Weber (1970) and L. Taylor (1971) ]. These authors make the assumption that r reflects both the cost of borrowing and the return on lending. Due to the presence of opposing income and substituitioni effects, this causes the coefficient of r to be ambiguous on an a priori basis. The results pertaining to eq. (11) are not strictly comparable. The ass,umptionis regarlding the capital market-in particular, that subsistence h1ouLseholds are likely to obtain little credit for investment, and that non-subsistence households obtain such credit at relatively constant rates of interest -remove some ambiguity about the sign of a 2 . The coefficient is predicted to be positive for poor households and negative for non-subsistence.
The empirical results strongly support these aLssertionis (see table 3 ).3 For the subsistence oroup, coefficienlt a 2 is positivc: lholdlinig constanlt the level of permanent income, poor households with greater investment opportunities save more. (Coefficieiit ai is signiricant at the 5 percenit level; for Yp, significance is at the 10 percent level, two-tailed test.) Members of the nonsubsistence group ihetter access to a capital market) decrease their savinigs in response to an increase in investment opportunities. 2 4 (CocefFicienit a is negative and significant at the 1 percent level). It should be emphasized that this is a partial effect: it is not contended that richer households save less, or at a lower rate (note that the nion-subsistenice groutp has a MPS out of Y of p 0.36: the correspondinig figure for the uuhskitece group is 0.11).
The results are invariant with respect to the par,ticular meCLsuLe used to represent permanent income. This robuStneCS.N in the results, as u,ell as-the fact that the signi of the IO coefficient, a,, changes in a predictable fashion for different income groups, siipports the conitention that the effect of investment opportunlities on savings cannot be viewed in isolation. The firm h soluclo.d nature of farm families makes it imperative that capital mliarket colditiOns be explicitly incorporalted into the analysis.
2 'Similar restilts ar'e obtained if the marginal pi opeii,it% to save out of permanent income is allowed to vary witlh investment opportunities [addition of ' term b 2 JOYl ? in eq. I1)] and ai, assumed to be zero. AIltmilng for clhiieg.s in both c0, and b1 2 Lt 2 )0. 1X 2 Oi) introduuces niliticollineariiv anid causes some (J0) co ici lclcini to be sitlisticallk insgnficaiint.
"4If non-suLlsistencC households are suib-divided into gr,Luip earning above and below Rs. 15t0 per capita, then lie c1c lhciciii (I, is negative, but not siunificant (at the 5 percent levetl) for tihe richest group. Thlis 'incon,ilicni resuilt for the ricli households (top I percent of the rural population) may be due to the oiijlil >aple si/e t125 o(bserBtionsi and the relatively lower variation in the Investment opportunities iindex. 
Summary and conclusions
'This paper has examined the effects of sources of income, and invest ment opportunities, on the savings behavior of farm households in India. Tle sources (composition) of income effect on savings was critically examinte(d by relating savings to the agricultUrfl and 11011-agriCUItUrill COmIlpOInen.'L of income. It was observed that the propensity to save out of non-a,gricultural income was liighler than the propensity to save out of agriculturl; inicomiie. This result is 'unexpected' if one presumes that agricU1ltural inconmes reflect 'entrepreneurial income', investment opportunities and 'control over s.sets'. However, the permanent income hypothesis offers an alternative explaniation for the observed result--the MPS out of non-agricultural income is higher because this income has a larger transitory componenit. The longitudinal nature of the data was used to isolate the permanent and transitor X components of income v ariance for each source of income. The results consistently supported the 'variability' hypothesis i.e. MPS out of nonagricultural income was higher when its transitory component was larger.
In the second part of th. paper the theoretical relationship between savings and investment opportunities was discussed and it was established that savings rates could either increase or decrease with an increase in these opportunities. The result depended critically on the possibilities available to the household for transactions in the capital market. Two polar cases were studied: (1) perfect capital market and (2) no capital market. Opposite effects of investment opportunities on savings are predicted for the two groups savings should decline for the former group and increase for the latter. The conditions necessary for a proper investment opportunities index was extensively discussed, and an index proposed and tested. The empirical results supported the theoretical predictions: investment opporttunities increased savings, ceteris paribus, for the subsistence group of households (no capital market) and had a negative effect for the non-subsistence gi oup (relatiely perfect capital market).
For purposes of analysis only households that were cultirators for all three years of the survey were selected. A household was derined as a cultivator if it engaged in any kind of self-cultivation on owned or leased land that was greater than 0.05 acres for all the three years of the survey. (There were 2,952 cultivators in 1970-71: the requirement that households have been cultivators for all three years reduced the sample size to 2,532.) Further, households were selected on the basis of occupational structure (nlo transactions in the land market for any year of the survey) logical consistentcy (savings numerically less than income) and a (possible) lack of transcription measurement error (gross income greater than Rs 500, and a saviing rate of -150 percent to 75 percent). These 'restrictions' reduce the sample size from 2,532 to 1,980 farm households.
Definitions (a) Incomne (Y):
The income of a household is defined as the total of the earnings of all the members of a h1oLusehold during a reference period. This income can be business income (farm or otherwise), wages, rents (land and house property), interest and dividends on financial investments and penisionls and regular contributions. The savings estimate includes via dA any purchlase of consumner dLirables, and non-miionietized investment that is undertaken by the lhtoisehioldl. Savings in the form of cLu-rcrncy or gold and silvcr are not included due to lack of reliaible data: nor has any adj,:istment been made for capital gains or losses incturred by the 1houLseholdk. Depreciationi on assets is also ignored.
